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Ql. 


02. 


03. 


O4. 


Q5. 


The absorption at à = 279 nm (g =15)in the UV spectrum of acetone is due to 


(a) x > x * transition 
(b) n + x * transition 
(с) с — o *transition 
(d) л + o* transition 
In the broad band decoupled BC NMR spectrum, the numbers of signals apperating for the 


bicyclooctane A-C, respectively are 


(a) Five, four and eight 

(b) Three, two and five 

(c) Five, four and five 

(d) Three, two and eight 

In the mass spectrum of dichlorobenzene the ratio of the peaks at m/z 146, 148 and 150, is: 

(a) 1:1:1 (b)3:3:1 (c) 1:2:1 (d) 9:6:1 

In the mass spectrum of the compound given below, during the o -cleavage, the order of preferential 


loss of groups is: 


(a) Me > C3H7> Et 
(b) C3H7> Et > Me 
(c) Et> Me > C3H7 
(d) Et > C3H7> Me 
The major compound X formed in the following reaction exhibited a strong absorption at vmax= 1765 


cm: in the IR spectrum. The structure of X is: 
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PCC, CHCl 


— —— 


(a) or ODD. og CHO (d) с? 
(а) 
ОФ „с CHO (d) Me 


О 
orb) (y^ (d) 
[9] 
сүс (d) 


О 6. An organic compound A (CsHı602) on treatment with an excess of methyl-magnesium 
chloride generated two alcohols В and C, whereas reaction of A with lithium aluminium hydride 
generated only a single alcohol C. Compound B on treatment with an acid yielded an olefin 
(СН), which exhibited only a singlet at 6 —1.6 ppm in ће ЇН NMR spectrum. The compound A 
is: 


О 


i 


(d) 
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Q 7. In the IR spectrum, carbonyl absorption band for the following compound appears at 


(а) 1810 cm" 
(b) 1770 em” 
(с) 1730 ст’ 

(d) 1690 em” 


08. In the mass spectrum of dodecahedron (C 54H») , approximate ratio of the peaks at m/z = 260 
and 261 is 


(а)1:1 
(b) 5:1 
(c) 10:1 
(9) 20:1 


О 9. An organic compound (МЕ = С $H;40) exhibited the following IH NMR spectral data: 6 2.5 
(3H,s), 3.8 (ЗН, s), 6.8 (2 Н, а, J = 8 Hz), 7.2 (2 Н, d, J = 8 Hz) ppm. The compound among the 
choices, is 


(a) 4-ethylphenol 

(b) 2-ethylphenol 

(c) 4-methylanisole 

(d) 4-methylbenzyl alcohol 


О 10. An organic compound having molecular formula C  ,5H44O exhibited the following !H and 
13 
C 
NMR spectral data. 
IH NMR: ó 2.4(s), 7.2 (d, J = 8 Hz), 7.7 (d, J = 8 Hz) 
BC NMR: à 21.0, 129.0, 130.0, 136.0, 141.0, 190.0 


cc 


(b) 
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ООС 


Q 11. Appropriate ЇН NMR chemical shifts ($) for the protons A-D for the following compound 
pprop p 


are 
C О 
H3C D 
= “ОСН; 
H H 
B A 


(а) A- 6.8; B —5.7; C-3.9; D –2.1ррт 
(b) A- 6.8; B-5.7; C-2.1; D -3.9 ppm 
(c) A-5.7; B—6.8; C-3.9; D 2.1 ppm 
(d) A- 5.7; B — 6.8; C-2.1; D -3.9 ppm 


О 12. The number of signals that appear in the broadband decoupled^C NMR spectrum of 
phenanthrene and anthracene, respectively are 


(a) ten and four 

(b) ten and ten 

(c) seven and four 
(d) seven and seven. 


0 13. In the 400 MHz, 'H NMR spectrum of organic compound exhibited a doublet. The two lines 
of the doublet are at ó 2.35 and 2.38 ppm. The coupling constant (J) value is 


(a) 3 Hz 
(b) 6 Hz 
(c) 9 Hz 
(d) 12 Hz 


Q 14. Compounds A and B exhibit two singlets, each in thei'H NMR spectra. The expected 
chemical shifts are at 6 
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О 
О Ме Ме 
о Kx nd o^ 
pu О O 
Me o Me~ 
(A) О (В) 
(a) 6.9 and 2.1 for A; 7.7 and 3.9 for B 
(b) 7.7 and 3.9 for A; 6.9 and 2.1 for B 
(c) 6.9 and 3.9 for A; 7.7 and 2.1 for B 
(d) 7.7 and 2.1 for A; 6.9 and 3.9 for B 
Q15. Match the following 
Compound ЗС NMR chemical shift. (6 ppm) 
(A) Acetic acid (i) 95 
(B) Acetonitrile (ii) 115 
(C) Acetone (iii) 175 


(D) Carbon tetrachloride (іу) 205 


(a) (A)-Giii), (B)-Gii), (C)-(iv), (D)-(i) 
(b) (A)-(iii), (B)-(iv), (C)-(), (D)-Gii) 
(c) (A)-@), (B)-i), (C)-(iv), (D)-(i) 
(d) (A)-(ii), (B)-(), (C)-(ii), (D)-(iv) 


Q 16. In the'H NMR spectrum recorded at 293 К, an organic compound (EHZNO), exhibited 
signals at ó 7.8 (1H, s), 2.8 (3H, s) and 2.6 (3H, s). The compound is 


0 


(a) H ММе» 
Н 


Ме. 
(b) N7 NMe> 
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NH 


Д 


(а) Ме“ “OMe 


О 17. In the IR spectrum of p-nitrophenyl acetate, the carbonyl absorption band appears at 


(а) 1670 em” 
(b) 1700 em” 
(c) 1730 em” 
(d) 1760 em. 


О 18. An organic compound (С»Н;оОз) exhibited the following spectral data: 


IR: 3400, 1680 em; ЇН NMR: 6 7.8 (1H, d, J = 8 Hz), 7.0 (1 H, d, J = 8Hz), 6.5 (1H, s), 5.8 (1 H, s, 
D,O exchangeable), 3.9 (ЗН, s), 2.3 (ЗН, s). The compound is 


HO 
O 
OMe 
(a) Me 
О 
но— a 
OMe 
(b) Me 
HO 
О 
Ме 
(с) Ме 
О 
но d 
Me 
(d) OMe 


Q 19. In the IR spectrum, the absorption band due to carbonyl group in phenyl acetate appears at 
(а) 1800 cm ' 
(b) 1760 cm~ 
(c) 1710 cm! 
(d) 1660 cm™ 
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О 20. In the UV-visible is spectrum, a diterpenoid exhibited ai, = 275 nm. The compound, 
among the choices given below is 


(c) 


HOOC" 
(d) 


Q 21. In the broad band decoupled C NMR spectrum, the number of signals appearing for the 
two pyrene diols A and B 
OH 


"on ре 
HO ee OH 


(A) (B) 
(a) eight and eight 
(b) eight and sixteen 


(c) five and ten 
(d) five and eight. 
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Q 22. In the IR spectrum of p-nitrophenyl acetate, the carbonyl absorption band appears at 
(а) 1660 cm” 
(b) 1700 em” 
(c) 1730 cm” 
(d) 1770 em” 


О 23. An organic compound having the molecular formula C ,,H;, exhibited two singlets in the IH 
NMR spectrum, and three signals in the "C NMR spectrum. The compound is 


(b) 
(c) 

ree © ie 

О 24. An organic compound (CgH 903), which does not change the color of ferric chloride solution, 
exhibited the following ЇН NMR spectral data: ô 7.3 (ІН, t, J = 8 Hz), 7.0 (1H, d, J = 8 Hz), 


6.95(1H, s), 6.9 (1H, d, J = 8 Hz) 5.3 (ІН, br, s, DO exchangeable), 4.6 (2H, s), 3.9 (ЗН, s). 
Structure of the compound is 


MeO 
(a) HO 
UN 
(b) 
MeO 
(c) ieee 
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ts 
(d) 


О 25. Methyl 4-oxopentanoate exhibited signals at 5 208, 172, 51, 37, 32 and 27 ppm in"its 
NMR spectrum. The signals due to the methoxy, C;, C4 and Cs carbons are 


(a) OMe 32; C,-208; C4-172; C5-51 
(b) OMe-51; Cl-208; C4-172; C5-32 
(c) OMe-32; CI-172; C4-208; C5-51 
(d) OMe-51; C,-172, C4-208; C5-32 


Q 26. The correct ^C NMR chemical (6) shift values of carbons labeled a-e in the following ester 
are 


а Q9 a 


SES = 


(а)а:19;1:143;с:167;4:125;е:52 
Ф)а:52;1:143;с:167;4:125;е:19 
(c) a : 52; b : 167; c : 143; d : 125; e :49 
(d) а: 52; b : 167 ; c : 125; d : 143; е: 19 


Q 27. An organic compound gives-following spectral data: 


IR : 2210, 1724 cm ~$, ЇН ММК: 14 (t, J = 7.1 Hz, ЗН), 4.4 (q, J = 7.1 Hz, 2H); "C NMR : 616, 
62, 118, 119, 125, 127, 168: 


The compound is 
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О 


lend 
(c) NC 


О 


cr 
е! 


О 28. The mass spectrum of the product A, formed in the following reaction, exhibits M, М +2, М 
+ 4 peaks in the ratio of about 1 : 2 : 1. The reagent HX and the product A are 


(d) 


OH 
HX " 
Br 
F 

(a) HX = HF and A = O~ 
CI 

(b) HX = HCI and A = Bon 
Br 


(c) HX = HBr and A = Br 


fees 
(d) HX = НВг and A- Br ' 


О 29. A compound with molecular formula C 4H¢O2 shows band at 1770 cm in IR spectrum and 
peaks at 178, 68, 28 and 22 ppm in "C NMR spectrum. The correct structure of the compound is 


Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, New Delhi — 110009 
Contact Us : 9990382567,9717373074,8285815185 


QUANTA POINT | Organic Spectroscopy 


as 
(d) О 


Q 30. The mass of metastable ion produced due to decomposition of Fin the following mass 
fragmentation sequence is 


Diethyl-phthalate —^ F, — Е; - CO 
(M + 222) (177) 


(a) 141.2 
(b) 125.4 
(c) 45.0 

(d) 210.2 


О 31. The ratio of the relative intensities of the carbon signals in the first order "C NMR 
spectrum of CD3Cl is 


(a) 1:4:6:4:1 

(b) 1:3:3:1 

(c) 1:6:15:20:15:6:1 
(d) 1:3:6:7:6:3:1 


Q 32. The following reactions give a product (racemic) which exhibits the following NMR data: 
ІН NMR: ô 2.67 (2H,s), 5.60 (2H,s) ppm; "C NMR: à 170.3, 129.0, 105.0, 25.4 ppm 
The structure of the product (racemic) is 
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Ss aq. NaOH 


(a) HOOC COOH 
(b) НООС COOH 


(c) НООС “СООН 
Ме 


А 


(d) HOOC COOH 


О 33. An organic compound having molecular formula C НО» exhibits the following spectral 
data: 

IR: 3400 (br),1600 cm ^ E 

IH NMR: 6 1.85 (ЗН, d, J = 6Hz), 3.8 (ЗН, 5), 5.0 (1H, sO Dexchangeable), 6.0 (ІН, dq, J = 
18.6Hz), 6.28 (1H, d, J =18 Hz), 6.75 (1H, d, J = 8 Hz), 6.8 (ІН, s), 6.90 (1H, d, J = 8 Hz) ppm; 

BC NMR: ё 146.5, 144.0,131.0, 130.5, 123.0, 119.0,114.0, 108.0, 55.0,18.0 ppm. 

The structure of the compound is 


x. Me 
"on 
OMe 

BN 
M 
HO ° 
OMe 
x. Me 
2 OH 


(c) OMe 


Me 


HO 
О. 2 
(d) “Z “Me 


(a) 
(b) 
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Q 34. The 'H NMR spectrum of a dilute solution of a mixture of acetone and dichloromethane in 
CDCl; exhibits two singlet of 1:1 intensity. Molar ratio of acetone to dichloromethane in the 
solution is 

(а) 3:1 

(b) 1:3 

(с) 1:1 

(9) 1:2 


О 35. Intense band generally observed for a carbonyl group in the IR spectrum is due to 
(a) The force constant of CO bond is large 

(b) The force constant of CO bond is small 

(c) There is no change in dipole moment for CO bond stretching 

(d) The dipole moment change due to CO bond stretching is large. 

Q 36. Number of signals in the "C {ЇН} NMR spectrum of (R)-4-methylpentan-2-ol are 
(a) 3 

(b) 4 

(c) 5 

(d) 6 


Q37. An organic compounds shows following spectral data: 

IR (cm): 1680 

ЇН NMR (CDCI): 6 7.66 (m, ІН), 7.60 (m, ІН), 7.10 (m, ІН), 2.50 (s, ЗН) 

BC NMR CDCI: à 190, 144, 134, 132, 128, 28 m/z (ED): 126 (M^, 100%), 128 (M* + 2, 4.9%) 
The structure of the compound is 


OAc 


Q 38. The structure of the compounds that matches the 1H NMR data given below is 
ЇН NMR DMSO-d; : $ 7.75 dd, J = 8.8, 2.4 Hz, 1H , 7.58 (d, J = 2.4 Hz, 1H), 6.70 (d, J= 8.8 
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Hz, 1H), 6.50 (broad s, 2H), 3.80 (s, 3H). 


МО» 
ОМе 
(а) NH3 
NO; 
OMe 
МО» 
(с) NH, 
МО» 
(4) HN 


Q 39. Correctly matched structure and carbonyl stretching frequency set is 


COLUMN - A 
O 
O 
(P) 
O 
— О 
(Q) 
О 
| О 
(R) 


(a) P-Y, Q-Z, R-X 
(b) P-Y, Q-X, R-Z 
(c) P-Z, Q-Y, R-X 
(d) P-X; Q-Z, R-Y 


COLUMN -B 


(X) 1750 cm ^? 


(Y) 1770 cm ^? 


(Z) 1800 ст“ P 
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О 40. The number of chemical shift non-equivalent protons expected in ІН NMR spectrum of а - 
pinene is 


о-ріпепе 
(а) 7 
(b) 8 
(c) 9 
(d) 10 


О 41. In the mass spectrum of 1,2-dichloroethane, approximate ratio of peaks at m/z values 98, 
100, 102 will be 

(a)3:1:1 

(b)9:6:1 

(c)1:1:2 

(d)1:2:1 


Q 42. In the 'H NMR spectrum of myrtenal, the two methyl groups are expected to display signals 
at (chemical shift values 6 in ppm) 


CHO 
myrtenal 
(a) 1.35 (s, 3H) and 5.0 (s, 3H) 
(b) 0.74 (s, 3H) and 1.33 (s, 3H) 
(c) 1.22 (s, 6H) 
(d) 0.07 (s, 6H) 


Q 43. A compound displays the following spectral data. The correct structure of the compound is 
IR: 1690 em”. 
IH NMR: ô 2.5 (s, ЗН), 3.8 (s, ЗН), 6.9 (d, J = 8Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm 
PC NMR: à 197, 165, 130, 129, 114, 56, 26 ppm 
О 


(а) Won 


Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, New Delhi — 110009 
Contact Us : 9990382567,9717373074,8285815185 


QUANTA POINT | Organic Spectroscopy 


О 
KY 
b) 
cr 
c) OMe 


"ont 


Q44. ЇН NMR spectrum of an organic compound recorded on a 500.MHz spectrometer showed 

a quartet with line positions at 1759, 1753, 1747, 1741 Hz. Chemical shift (6) and coupling constant 
(Hz) of the quartet are 

(a) 3.5 ppm, 6 Hz 

(b) 3.5 ppm, 12 Hz 

(c) 3.6 ppm, 6 Hz 

(d) 3.6 ppm, 12 Hz 


( 
( 


О 45. Number of signals present in the proton decoupled'C NMR spectrum of the following 


compound is 
Br 


(a) four 
(b) six 
(c) eight 
(d) ten 


Q-46.'H NMR spectrum of a mixture of benzene and acetonitrile shows two singlets of equal 
integration. The molar ratio of benzene: acetonitrile is 

(a) 1:1 

(b) 2:1 

(c) 1:2 

(d) 6:1 
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О 47. Number of lines in thé?F NMR spectrum of BC(Br)-C(Br)Cl, at 120°C assuming it a 
mixture of static conformations given below, are 


Br Br Br 
„ДР ANG PANG 
F F F F F F 
Br CI CI 


(a) one 
(b) two 
(c) four 
(d) five 


О 48. The compound that exhibits following spectral data is ЇН NMR: 6 8.0 (d, J= 12.3 Hz, 1H), 
7.7 (d, J = 8.0 Hz, 2H), 6.8 (d, J = 8.0 Hz, 2H), 5.8 (d, J = 12.3 Hz, 1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm 


М(СН3з)2 


ond 
(a) 


Q 49. °C NMR spectrum of DMSO-d, gives a signal at 8 39.7 ppm as a 
(a) singlet 

(b) triplet 

(c) quintet 

(d) septet 


Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, New Delhi — 110009 
Contact Us : 9990382567,9717373074,8285815185 


QUANTA POINT | Organic Spectroscopy 


Q 50. The correct structure of the compound based on the following characteristic spectral data is 
IR: 1736 em”! 
ІН NMR: 6 3.59 (s, ЗН), 3.32 (t, 2H), 2.25 (t, 2H), 1.85-1.75 (m, 2H), 1.73-1.62 (m, 2H) 
PC NMR: $ 174.0, 51.0, 32.9, 32.9, 32.8, 31.0, 23.0 
О 


Bi Jas aa 


Q 51. The organic compound that displays following data is "H-NMR (400 MHz): 6 7.38 (d), 7.25 
(d), Es (s) ppm 
r 


~ 
£e 
МУ 


IAP ye 7 X- 


(b) 


= 


^^“ 
е 
МУ 


Ж, 


(9) 


О 52. The correct match of the circled protons in Column Р with ЇН NMR chemical shift (8 ppm) 
in Column Q is 


P Q 
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I A. 6.72 
О 
П т В. 16.4 
О 
Ш С. 0.61 
СН? 
(а) TA; П-В; Ш-С 
(b IB; I-A; Ш-С 
(c) I-B; Il- C; Ш-А 


(d) I-C; II-B; Ш-А 


О 53. Using a double beam UV-visible spectrophotometer, Beer's law fails for К 2Cr20; solution 
when 

(a) Intensity of light source is changed 

(b) Detector is not a photomultiplier tube 

(c) Cuvette of 2cm size is used 

(d) pH is not kept same in all measurements 


Q 54. Mass spectrum of a compound shows [M 7] ion peak that is about 4% of M *. This indicates 
that the compound has one- 


(a) fluorine 
(b) sulfur 

(c) bromine 
(d) chlorine 


Q 55. Number of signals observed in the "C NMR spectrum of the following compound is 


О 


Lo 


(a) 4 
(b) 5 
(c) 6 
(d) 8 
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О 56. The reaction of [( ns-CsHs)Fe (СО ›)] with CH ;I gives compound A. The IH NMR spectrum 
of A shows two singlets in an integrated intensity ratio of 3:5. Compound A upon interaction with 
PPh; gives compound B. The'H NMR spectrum of B shows 3 sets of signals in an integrated 


intensity ratio of 3:5:15. Compounds A and B respectively are 


Fe re 
Z P d 
а) 0С | CH, PPh; | 
Fe Fe 
(b) CO CH3 
qi ©! 
Lob Ш CH 
0C^7| "CH; PPhy~/ N TEH; 
(c) | CO 
5 РР е CHs 
OC = 3 СО 
(4) H3C 


Q 57. A compound shows following spectral data. ЇН NMR: à = 7.9 (d, J=8 Hz, 2H), 6.6 (d, J= 8 


Hz, 2H), 4.3 (q, J = 6 Hz, 2H). 4.0 (s, D;O exchangeable), 1.4 (t, J = 6 Hz, 3H) 


Mass: m/z 165, 137,120, 92 


The correct structure of the compound is: 


О 


jy s 


(a) H3N 
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(b) Ө 
О 
[xs 
(c) NH» 
О 
omn 
(d) NH2 


Q 58. The correct match of protons in column A with the 'H NMR chemical shifts in column B for 
the product of the following reaction is 


Hg HA 
H 
2 H4 
H4 Hg 
Hs 
Column A Column B 
P. H4 1. – 0.3 
0. Hg 2.5.1 
R. Н, and H, 3. 6.4 
S. H5-; 4. 8.5 
P Q R S 
(a) 2 1 3 4 
(b) 1 2 4 3 
(c) 4 1 3 2 
(d) 2 4 1 3 
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Q 58. In the ` P {H} NMR spectrum of a diamagnetic complex mer-[M(PR3);Cl;] expected 
number of resonance is 

(a) Three 

(b) One 

(c) Two 

(d) Six 


Q60. In IR spectra, the stretching frequency (in cm) of the carbonyl group of the following 
compounds is in the order 


Cl Cl 
Pt 
PEt, PEts 
(а) B>A>C 
(b A>C>B 
(с) B>C>A 
(d) C>B>A 


Q 61. The ?'P {ЇН} NMR spectrum of cis [Pt(PEt 3),Cl] (^Pt (33.8% abundance) I = 1; its other 
isotopes аге NMR inactive; *'P : I = % ) is comprised with satellite peaks of a 

(a) Triplet 

(b) Singlet 

(c) Doublet 

(d) Quartet 


Q 62. Partial spectroscopic data is given below for an organic compound 
(i) 4 signals between б 120-150 ppm in PC NMR spectrum 
(ii) 2 doublets between à 6.8 - 8.5 ppm in 'H NMR spectrum 
(iii) An absorption band at 1724 cm” in IR spectrum 
The structure of the compound is 
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pê. 
(d) ST 4 


О 63. The compound P undergoes a pericyclic reaction under photochemical conditions to give 
compound Q. In compound Q, the relative stereochemistry and 'H NMR chemical shift values of 


methyl groups (in ó ppm), respectively, are 


U 


(a) Cis; -5 
(b) Trans; 17 
(c) Cis; 17 
(d) Trans; -5 


Q 64. The number of 'H NMR signals observed for the following compound is 


A 


(a) 3 
(b) 4 
(с) 5 
(d) 6 


О 65. The compound that will show a base peak at т/ 120 in its EI mass spectrum is 
CO;H 


(a) OMe 


(b) MeO 
er 


(c) OH 
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QC 

OMe 

Q 66. The compound that exhibits the following spectral data is 

IR : (у) 1685 ст ~; ІН NMR: ô = 7.84 (d, J = 8 Hz, 2H), 7.60 (d, J = 8 Hz, 2H), 3.65 (t, J = 7 Hz, 


2H), 3.18 (t, J = 7 Hz, 2H), 2.25 (pentet, J = 7Hz, 2H) ppm; "C NMR: ё = 28, 36. 45, 128,130, 133, 
137, 197 ppm; EI MS m/z: 200, 198 (1:1), 185, 183 (1:1) 


(d) 


О 
ГСО 
га 
^ N CO 
Ph2P Ънрһ, 
О 
„г 
Ph;P PHPh; 
(a) і] 
O 
Jost 
(b) C! 
О 
Sete 
(c) Br 
О 
CI 
(d) Br 


Q 67. In IR spectrum, recorded neat, a compound shows a strong and broad band at 3300 cm 7. 


The band becomes sharp and shifts to 3600 cm ~ when the spectrum is recorded in ССІ 4 at high 
dilution. This proves that the compound has 
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(a) OH group, which is involved in intra-molecular H-bonding 

(b) OH group, which is involved in inter-molecular H-bonding 

(c) A terminal alkyne group 

(d) OH group, present in severely sterically hindered environment 


О 68. The correct match of "C NMR chemical shift values (6 ppm) for pyridine is 


© © 


Fey .Fe 
OC’ LOCHs PPhg n d 


(a) C2 : 136, C5:124; C4 : 150 
(b) Ca: 124, С; : 150; Cy: 136 
(с) С : 150, С; : 124; Cy: 136 
(d) С : 150; C5: 136; C4 : 124 


Q 69. For the complex shown below in non-fluxional state, the expected “IP (ЇН) NMR resonance 
(s) is/are [Р : I = 4] 
"SE Ph 


CO 


L PPh, 
(a) One singlet 
(b) One doublet 
(c) Two singlets 
(d) Two doublets 


О 70. The frequency of О-Н stretch occurs at 3600 сїз The O-D stretch frequency (in сш) 
would be closest to 

(a) 3000 

(b) 2600 

(c) 1800 

(d) 900 


О 71. The compound that shows peaks in the EI mass spectrum at т/ 121, 105, 77, 44 is 


Ф 
(a) OHC 


О 
NH2 


(b) 
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N H 
O T 
(d) Ы 


О 72. The structure of ће compound which displays the following spectral data is 
IR = 1690, 1100 cm” 

IH NMR: ô 2.8 (s, ЗН), 3.8 (s, ЗН), 6.9 (d, J = 8 Hz, 2H), 7.8 (d, J = 8 Hz, 2H) 

PC NMR: ô 197, 165, 130, 129, 114, 56, 26 


pont 


(b) 
(c) 
(d) 


Q 73. The natural product that gives a signal at 218 ppm in its "C NMR spectrum is 
(a) a-pinene 
(b) camphor 
(c) geraniol 
(d) carvones 


Q 74. The correct order of carbonyl stretching frequency of the given compounds is 


[=o = 22 


A 
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(a) A> В> С 
(b B>C>A 
(с) С> А > В 
(d B>A>C 


О 75. The number of peaks with relative intensities observed in the 'H NMR spectra of [ 
(Cp);Fe(CO);] at +30 °C and -80 °C in diethyl ether are, respectively 

(a) Two peaks (1:1) and four peaks (5:2:2:1) 

(b) One peak and two peaks (1:1) 

(c) Two peaks (1:1) at both the temperatures 

(d) One peak and four peaks (5:2:2:1) 


Q76. The infrared (IR) spectrum of the product A for the following reaction 
4 PPh 
^r 2 Б СО (9) 
+ eae. ТА 
PPh 


shows three oe bands at 1986, 1935, and 1601 cm". The correct structure of A is 


ос, PPh; 
I pn, I 


со 
T APPR 
Toon 


Ja 
з 


PhP”! А 
Е 7; 


(а) 


(9) 


О 77. The structure that exhibits the following spectral data is 

IR (may: 1740 cm” 

IH NMR: ё = 0.9 (t, ЗН), 1.6 (sext, 2H), 2.3 (t, 2H), 4.6 (d, 2H), 5.2 (d, 1H), 5.4 (d, 1H), 5.9 (m, 1H) 
ppm 

EI-MS (m/z): 71 (100%) 
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О 
кс а Pw“ 
(a) О 


О 
Д P ai 
(b) О 


О 
„бы. E Pe 
(c) О 


078. The correct order of С=О stretching frequency in IR spectrum for the following compound 


is 
O O O 
Lx IAA 
CI 
A B C 


(a) A>C>B 
(b)B>C>A 
(с) C>B>A 
(d)B>A>C 


Q79. Which of the following molecule has the 'H NMR spectrum: 
б (2.31H), 3.9 (s, 3H), 7.25 (d, J = 7Hz, 2H), 7.95 (d, J = 7Hz, 2H) ppm. 


Ox. -OMe Ох „СНз 
(a) OMe (b) OMe 

О OMe Ох „СНз 
(с) CH; (d) CH3 
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Q80. A compound shows [M]' at m/z 84 and has base peak at 56. It exhibits only one peak in 1H 
NMR at 6 1.4ppm and one signal in 13C NMR at ó 35ppm. The compound is 

(a) cyclobutane-1,3-dione 

(b) dichloromethane 

(c) cyclohexane 

(d) 1,2,3-trimethylcyclopropane 


Q81. Which of the patterns (A,B,C or D) fits best with the "C NMR spectrum of TiCl;(CDH,), 
[Given: Jiem > Jp; 


A B 
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ORGANIC SPECTROSCOPY 


ANSWER KEY 


L ® 2. (5 3. @ 4 ® 5 (d 6 (a 7. (Ы 
8. Ы 9. (o) 10 (d 1L (d 12 © B. (d 14. Aa) 
15. (a 16 @ 17. @ 18 @ 19. (b 20 (o) Wo 
22. (d) 23. (a 224 (b 25. (d 26 (d 27. (o)- 28 © 
29. (c) 30 (b з. (d 32 (o) 233. (a 34 а) 35 (4% 
36. (d) 37. (d 38 ©) 39. (a 40 ( 4k È 4 &) 
43. (a) 44. (a 45. (a 46 (с 47. (d)—48. (c 49. (4) 
50. (b Sl @ 52. (b 53. (d) 54 (b 551 (0) 56. (Ы 
57. (a) 58. (a 59. (co) 60. © 66>) 62 (b 6. (d 
64. (b) 65. (c 66. (a 67. (b 68 (с) 69. (d 70 (b 
7. () 72. (o 73. (d) 74 (d 75. (a 76 . (d 7 (а) 
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PERICYCLIC REACTIONS 


CSIR JUNE 2011 


Q1.The reaction given below is an example of 


C —— [Due 


(a) 1,3-sigmatropic hydrogen shift 


(b) 1,3 -sigmatropic methyl shift 

(c) 1,5 sigmatropic hydrogen shift 

(d) 1,5-sigmatropic methyl shift. 

Q2.The concerted photochemcial reaction between two olefins leading to a cyclobutane ring is : 
(а) 72s + 22a cycloaddition 

(b) x2s + 22s cycloaddition 

(€) с25 + o2s cycloaddition 


(d) x2s + с2а cycloaddition 


Q3.The structures of the major products X and Y in the followign transformation are 


о 
CJ у^ А hv 
d —- x — —— Y 


(d) 


О 
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Q4. In the following concerted reaction, the product is formed by a 


(a) бл — disrotatory electrocyclisation 
(b) 4л — disrotatory electrocyclisation 
(c) бл — conrotatory electrocyclisation 
(d) 4x1 — conrotatory electrocyclisation 


Q5. The major products A and B in the following reaction sequence are 


Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, New Delhi — 110009 
Contact Us : 9990382567,9717373074,8285815185 


QUANTA POINT | Pericyclic Reactions 


Q6. The product formed and the process involved in the following reaction are 


^ 


S 
— 
г 


[3.3]-sigmatropic rearrangement 


[5.5]-sigmatropic rearrangement 


BN 
Z 
O 
Cee 
(b) 4 [1.3]-sigmatropic rearrangement 
о 
те» 


[1,5]-sigmatropic rearrangement 


Q7. The major product formed in the following concerted reaction is 
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(d) CO 


Q8. The two step conversion of 7-dehydrocholesterol to vitamin D3 proceeds through 


HO “ 
(a) Photochemical electrocyclic disrotatory ring opening; and thermal antarafacial [1, 7]-Н shift. 
(b) Photochemical electrocyclic conrotatory ring opening; and thermal antarafacial [1, 7]-H shift. 
(c) Thermal electrocyclic conrotatory ring opening; and photochemical superafacial [1, 7]-H shift. 
(d) Thermal electrocyclic disrotatory ring opening; and thermal suprafacial [1, 7]-H shift. 


09. In the following sequence of pericyclic reactions X and Y are 


(a) _ “—боон hv/DIS 


Ph 
(b) COOH hv/CON 
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(c) *— cooH A/DIS 
Ph 
(d) COOH AICON 


Q10. The following transformation involves 


(e 
+ 
CHO H SS N 
N HO. „Ме \ 
| » +MeHN >< E Me 


N 


(a) an iminium ion, [3, 3]-sigmatropic shift and Mannich reaction. 
(b) a nitrenium ion, [3, 3]-sigmatropic shift and Michael reaction. 
(c) an iminium ion, [1, 3]-sigmatropic shift and Mannich reaction. 
(d) a nitrenium ion, [1, 3]-sigmatropic shift and Michael reaction. 


Q11. Among the following dienes, the one that undergoes a degenerate Cope rearrangement is 
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(d) uH 
Q12. The major product formed in the following reaction is 


A " 1A 
p ————— 
^ “мо 2 TiCl4, НСІ 


Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, New Delhi — 110009 
Contact Us : 9990382567,9717373074,8285815185 


QUANTA POINT | Pericyclic Reactions 


(b) 


(a) con-rotatory in photochemical; and dis-rotatory in thermal conditions. 
(b) con-rotatory in thermal; and dis-rotatory in photochemical conditions. 
(c) con-rotatory in thermal; and con-rotatory in photochemical conditions. 
(d) dis-rotatory in photochemical; and dis-rotatory in thermal conditions. 


Q15. The following reaction proceeds through a 
| SO. 
——————— 
О CHO 


(a) 1, 3-sigmatropic rearrangement 
(b) 2, 3-sigmatropic rearrangement 
(c) 3, 3-sigmatropic rearrangement 
(d) 3, 5-sigmatropic rearrangement 
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Q16. The number of nodes present in the highest occupied molecular orbital of 1, 3, 5-hexatriene 
in its 

ground state is 

(a) one 

(b) two 

(c) three 

(d) four 


Q17. The conditions A-B, required for the following pericyclic reactions are 


H 
— A „Me В rs 
———— ———— 
Me 
N A Me Me H Me 


(a) A – A; B- А 

(b) A - hv; B- A 
()A- hv; B- hv 
(d) A — A; B- hv 


Q18. The number of x electrons participating and the pericyclic mode in the following reaction 
are 


heat 


(a) 4 and conrotatory 
(b) 4 and disrotatory 
(c) 6 and conrotatory 
(d) 6 and disrotatory 


Ыы” The major product formed in the following reaction sequence is 


].Àv 
225 2 KOH, MeOH KOH, MeOH 
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О 
(а) o 
O 
(b) О 
О 
H H 
(с) H 


(d) MeO H 


Q20. In a Diels-Alder reaction, the most reactive diene amongst the following is 
(a) (4E)-1, 4-hexadiene 

(b) (4Z)-1, 4-hexadiene 

(c) QE, 4E)-2, 4-hexadiene 

(d) (2Z, 4Z)-2, 4-hexadiene 


Q21. Pericyclic reaction involved in one of the steps of the following reaction sequence is 


(i) heat 
© OH 
Oc. (ii) (EtO);P oe 


| 
Ph 
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(a) [1, 3] sigmatropic shift 
(b) [3, 3] sigmatropic shift 
(c) [1, 5] sigmatropic shift 
(d) [2, 3] sigmatropic shift 


Q22. The major product formed in the following reaction is 
Ph 


d 


N 


H3COOC ЕЕ, ` \COOCH3 
) Ph Ph 


H4COOC 


(с) HsCooHec 


H4COOC 


(d) H,COOH,C 


Q23. The major product of the following reaction is 
NMe5 
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Q24. The major product formed in the following reaction is 


ug Sp SC Мм зы ——————- 
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Q25. The major product formed by photochemical reaction of (2E, 4Z, 6E)-decatriene is 


Q26. The major product formed in the following reaction is 


150°C 
PP SISO _— 

H 

(a) SU 
Фе, 
(b) AA 
H 

(c) Соме 
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(d) 


Q27. The following transformation involves sequential 


СЛ 


200°С 
— > OH 
Ee 
OEt 
OEt 


(a) Claisen rearrangement - Cope rearrangement - ene reaction 
(b) Cope rearrangement - Claisen rearrangement - ene reaction 
(c) Cope rearrangement — ene reaction - Claisen rearrangement. 
(d) ene reaction - Claisen rearrangement - Cope rearrangement. 


О 
| 


028. A concerted [1, 3]-sigmatropic rearrangement took place in the reaction shown below. The 
structure of the resulting product is 


H OAc 
| 300°С 
5 [1,3]-C shift 
H 
D 
A OAc 
D 
(a) p 
D 
// H 
H 
(b) OAc 
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D 
// ОАс 
á 
(c) H 
/ OAc 
(d) H 


Q29. The frontier orbital interactions involved in the formation of the carbocation intermediate in 
the reaction of isobutylene with HCI are 

(а) п of olefin and o+ of НСІ 

(b)x ofolefin апа с of HCl 

(c) л“ of olefin and o+ of НСІ 


(d) х“ of olefin and с of HCl 


Q30. The following transformation proceeds through two consecutive electrocyclic processes, 


which are 
TS A 
— pekan, | 


(а) 4x conrotatory and 676. conrotatory 
(b) 4x  disrotatory and 6r conrotatory 
(c) Ax conrotatory and 6r  disrotatory 


(d) 4x disrotatory and бл  disrotatory 


Q31. The correct match for the reactions P-S with the names of cyclizations I-IV is 


Reactions: 
о о 
S$! 
(P) 
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no ме” l2, NaHCO3 a 


(Q) Ё 
о О 
d$ 
(R) 
n-Bu3SnH 


н ч AIBN O- 
toluene 


(S) 80°C 


Name of Cyclizations: 
(T) halocyclization 

(II) Nazarov cyclization 
(III) radical cyclization 
(IV) electrocyclization 


(a) РЈУ; Q-I; R-II, S-II 

(b) P-II; Q-I; R-IV; S-III 
(c) P-IV; 9-1; R-II; S-I 
(d) P-II; Q-I; R-III; S-IV 


032. The major products A and B formed in the following reaction sequence are 


E . (m ES CNN 
NE. Moe: 
"we! ШКА 

o ac 07 25 
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ac 205 


033. The correct sequence of pericyclic reactions involved in the following transformation is 


ENS 1. SeO; (cat) ЖА 
— > 
2. PCC 


(a) (i) ene reaction, (ii) [2,3]-sigmatropic shift, (iii) [3,3]-sigmatropic shift 
(b) (i) ene reaction, (ii) [3,3]-sigmatropic shift, (iii) [1,3]-sigmatropic shift 
(c) (i) [2,3]-sigmatropic shift, (ii) ene reaction, (iii) [1,3]-sigmatropic shift 
(d) (i) [1,3]-sigmatropic shift, (ii) [2,3]-sigmatropic shift, (iii) [3.3]-sigmatropic shift 


Q34. Following reaction is an example of 


(y 4 1. ANG 4 
— > 
S 2. -BuOK b 2 


(а) Ramberg-Backlund reaction 
(b) [2, 3]-sigmatropic shift 

(c) [3, 3]-sigmatropic shift 

(d) Pummerer rearrangement 


Q35. Following reaction is an example of 


S 
5 NC. „СМ ы d 
* | E CN 
S NC^ “см X 
МС” bN 
(a) [3 + 2] cycloaddition 


(b) [4 + 2] cycloaddition 
(c) [6 + 2] cycloaddition 
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(d) [8 2] cycloaddition 


Q36. Following reaction involves 


о 
Ра SN CHO 
2 | Zz Ss N 
Н. N p | 
N p-TSA N 
| СвНе, reflux 


(a) Claisen followed by Mannich reaction 
(b) aza-Cope followed by Mannich reaction 
(c) Claisen followed by aza-aldol reaction 
(d) aza-Cope followed by aza-aldol reaction 


Q37. According to Frontier Moleculaor Orbital (FMO) Theory, the Highest Occupied Molecular 
Orbital (HOMO) of hexatriene in the following reaction is 


038. The following reaction involves 


О 
CT Rh2(OAC), (cat) Гү 
» 
o “№ о 9 
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(a) [1, 2] sigmatropic rearrangement 
(b) [2, 3] sigmatropic rearrangement 
(c) [3, 3] sigmatropic rearrangement 
(d) C-H insertion reaction 


Q39. In the following transformation, the mode of electrocyclization A and the major product B 
are 


H cat. OsO, 


heat NMO 
EE ELE — В 
H 


(a) A = (4n) e- , dis B- 
(b) A = (4n + 2) e- , dis B= 
(c) A = (4n) e- , con B- 


(d) A = (4р + 2) e-, con B- 


Q40. Following reaction is an example of 


СОЕ! Mg(CIO4)2 
> 
LÁN 


(a) Alder-Ene reaction 

(b) Michael addition 

(c) Sigmatropic Rearrangement 

(d) Wagner-Meerwein Rearrangement 


EtO;C 
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Q41. The structure of the intermediate A and the major product B, formed in the following 
reaction are 


D 
и О 
D 
D 
D 
B= 
D 
B= 
D 
D 
B= 
D 
(d) 


Q42. Mechanism of the following transformation involves 
СОЕ! 
CAS О 
ЧЫ, СОЕ! 
(а) А [2+2] cycloaddition followed.by 'con' rotatory electrocyclic ring opening 
(b) A [422] cycloaddition followed by ‘con’ rotatory electrocyclic ring opening 


(c) A [4+2] cycloaddition followed by Cope- rearrangement 
(d) A [2+2] cycloaddition followed.by ‘dis’ rotatory electrocyclic ring opening 
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Q43. For the following thermal [242] cycloaddition reaction, the correct statement about 
Transition State (TS) and preference for endo product formation is 


H 
H H 
к " Г) — K, 

(а) TS: л25 + л25; Me > і-Рг > t-Bu 

(b) TS: л25 + л2а; t-Bu > і-Рг > Me 


(c) TS: z2s + 12a; Me > i-Pr > t-Bu 
(d) TS: л25 + 72s; t-Bu >i-Pr > Me 


Q44. The major product formed in the following reaction is: 
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Q45. The intermediate A and the major product B, formed in the following reaction are 


= == H A 
—/ X L0 fA em IB] 
А Lindlar's Catalyst vs 


HO OH 
H OH 
/ SN \ 
(a) [A] = но oM — qgij- ^ он 
Z NN H 
OH 
T 
(b) [A] = но он Big» " ^ 
H 
OH 
D OH 
© [A] = [B= à 
[N 
' OH 
4 K 
(@) [A= Ho ын B= 8 V 


Q46. The major product formed in the following reaction is: 


Ph 
heat 
о= =“ + p = Na 


Ph 
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Ph 


Q47. The HOMO of x—molecular orbitals of methylazide is 


Nus: 
o^ 
on 


(Шш; 


048. The following transformation involves a series of 


(a) electrocyclic ring-opening and closing reaction 
(b) cycloaddition and cycloreversion reactions 

(c) sigmatropic rearrangements 

(d) cheletropic reaction and elimination reaction 
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Q49. The following transformation 


s 


On 


Is an example of 


(a) [31127] cycloaddition 
(b) [67-27] cycloaddition 
(c) [81-2z] cycloaddition 
(d) [81-42] cycloaddition 


Q50. The major product formed in the following reaction is 


H a Me 
MeO H H 
H 
MeO H 
(a) Me 
MeO H 
(c) Me 


051. The major product in the following reaction is 
-TS 


an 
SN 
OBn 
^N 
: "CO,Et 
(a) “овп 


Grubbs' catalyst 


а 
ethylene 


(d) Meo H 


ZnCl», rt 
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Q52. The major product formed in the following reaction is 


== А 


МеО»С 


N 


(a) MeO;C СО»Ме 


N 


(b) Meos “со,ме 


(6) MeO;C ^  "co,Me 


JC S 
"CO4Me 


(d) 


CO.Me 


heat 
— > 
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Q53. Consider the following reactions, 


о O 
O 
О | О | ТО 
Н х О 
i.i oaO Ene 
O “H ES Ó 
О О 
А в 
РА Рв 


Correct energy profile diagram for the above reaction is 


Reaction co-ordinate Reaction co-ordinate 


(a) (b) 


Energy 


Ps 


Reaction co-ordinate 


(c) Reaction co-ordinate (d) 
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PERICYCLIC REACTIONS 


ANSWER KEY 


L (с 2. ( 3. © 4 (a 5 ( 6 (o) 7. (а 
8 (b O9. (c) 10. (a 1L (a) 12. (a B. (c 14 £ 
15. (c 16 (b 17. (b 18 (d 19. (a 20 (o) 2L" (d) 
22. (b) 23. (o 24 (a 25. (a 26 (а) 27. (Ы) -—28 (o 
29. (a) 30. (o) 31 (b 32 (с) 33. (а) 34 (5 35 A 
36. (b 37. (d 38 (b 39. (b 40 (a) 41 @ 42 - (d) 
43. (a) 44. (b) 45. (a 46 (b 47. (b 48. (b 49. © 
50. (d) 5L (d 52 (b 53 (0 
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The intermediate involved in the reaction given below is : 


0 ot 


(a) Free radical 

(b) Carbocation 

(c) Carbanion 

(d) Carbene 

The concerted photochemical reaction between two olefins leading to a cyclobutance ring is : 
(a) 22s + 22a cycloadition 

(b) 725 + 22s cycloaddition 


(с) 62s + o2s cycloaddition 


(d) п25 + с2а cycloaddition 


CSIR DEC 2011 


UI 


Match the following starting compunds with corresponding products in photochemical reactions : 


Starting material Proudcts 
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У - ALYY 


(ii) 


(a) (i) — (E) (ii)-(A) (ii)-(B) 
(b) (A) @0—(С) (iii)-(b) 
(c) (0-D) (ii)-XC) (iii)-(A) 
(d) @)—(Е) (ii)-(A) (ii)-(D) 


Q 4. Structure of the starting material A in the following photochemical Norrish reaction, is 


О 
‚ == 
on 
(a) n 
о 
(b) а | 
ee, 
(c) 


Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, New Delhi — 110009 
Contact Us : 9990382567,9717373074,8285815185 


OUANTA POINT |Photochemical Reactions 


Nos 


Q 5. The following photochemical transformation proceeds through 
OH 


(a) Norrish type I reaction 
(b) Norrish type II reaction 
(c) Barton reaction 


(d) Paterno-Buchi reaction 


Q 6. The following photochemical conversion proceeds through 


О Ме 
H о 
= one 
ње 


(а) Barton геасбоп 

(b) Paterno-Büchi reaction 
(c) Norrish type I reaction 
(d) Norrish type II reaction 


Q 7. The major product formed in the following photochemical reaction is 
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Q 8. The major product formed in the following photochemical reaction is 
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t-Bu 
( d) t-Bu а 


Q 9. Amongst the following, the major products formed in the following photochemical reactions 


are 
———— 
О 
е) 
но 
е) 
А B C D 


(a) A and C 
(b) B and C 


(c) A and D 
(d) A and B 


Q 10. The cyclic product(s) of the following photochemical reaction is(are) 


hv 
> 
» vapour phase 
Me ^M e 


О 
(a) only cis-1, 2-dimethylcyclopentane 

(b) only trans-1, 2-dimethylcyclopentane 

(c) a mixture of cis- and trans-1, 2-dimethylcyclopentanes 


(d) only 2, 6-dimethylcyclohexanol 


Q 11. The correct statement about the following reaction is that 
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(a) A= COWe and the reaction proceeds through carbene intermediate 

(b) A= Соме and the reaction proceeds through nitrene intermediate. 
СО»Ме 

(с)А = and the reaction proceeds through Norrish type II path. 

(d) A= COWe and the reaction proceeds through Norrish type I path. 


Q 12. The correct match for the following transformations P-S with the processes I-IV is 


Reactions: 
n h 
О 
Ph Ph hv Ph 
(Q) mE Phare + СО 
fe) 
PER s. 
* m — fe) О 
(R) о о 
hv 
А -— oS 
(S) 
Processes: 


(D) Diels-Alder 

(ID Norrish Type-I 

(III) Photocycloaddition followed by Diels-Alder 
(IV) Norrish Туре-П 
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(a) P-II; Q-IV; R-III; S-I 
(b) P-II; Q-IV; R-I; S-II 

(с) P-IV; Q-II; R-II; S-I 
(d) P-IV; Q-II; R-I; S-III 


Q 13. The major product formed in the following reaction is 


(b) 


(d) 
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Q 14. The major product formed in the following reaction is: 


ГУ NBS (2 equiv.) 
Pr 
ee hv, CCly 


reflux 


~ 
e 
— 
M3. 
3 
UJ 
= 
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0 15. The major products formed in the following photochemical reaction are 


hv 


— e 


O^ 2 
$3 
„O 
Са 
S 


Q 16. The major product formed in the following photochemical reaction is 
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Q 17. Structures of the products A and B in the following photo-deprotection reactions are: 
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NO; 
mn A + ЕСОН 
О. Е 2 
„Et h 
Сү LM lc JEON 
OH 


B= 
NO 
E р S 
(b) A= СНОН В = О О 
B Ж SN CO;H 
(с) A= СНОН В = OH 
(d A= CHO B= OH 


Q 18. The major product formed in the following reaction is: 


OH 
1. NOCI, pyridine 
2. hv 
3. H5804 
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po 
О 
NH 
(a) 
OH 
NH 
O 
О 
Н 
OH 


p E 


(b) 


(c) N 


0664 
(d) CN 


0 19. The major product formed in the following reaction is 
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(d) 


| Photochemical Reactions 


Q 20. The major products A and B formed in the following reactions are 


Ph 
BN 
UV light 
l5, О 
MeO N-CH; иы 
ОМе О 
(а) А = —-W О 
~o © М-сн» 
(b) A= —O О 


ВСІ» 


Address : 50 Mall Road, Near СТВ Nagar Metro Station Gate No 3, Kingsway Camp, New Delhi — 110009 
Contact Us : 9990382567,9717373074,8285815185 


QUANTA POINT | Photochemical Reactions 


Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, New Delhi — 110009 
Contact Us : 9990382567,9717373074,8285815185 


QUANTA POINT 


| Photochemistry 


PHOTOCHEMISTRY 
ANSWER KEY 
1 (d) 2; (b) 3 (a) 4 (c) 5 (b) 6 (d) 7 (b) 
8 (а) 9. (d 10 (c 1]. (a 12. (d 13. @ 14 (b 
15. @ 16. (c 17. (a 18 (b 19. (d 20. (o 
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